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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 3, 5, 7, 8, 11, 17, 18, 31-32, 34-36, 39-41, 43-44, 46, 49, 51 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Burns Jr, et al. (US 5,990,509). 

Regarding claim 1 , Burns, Jr. et al: discloses on figures 8 and 1 0 a 
semiconductor memory comprising a first conductivity type semiconductor substrate 
235; and one or more memory cells comprising an island like semiconductor layer 230, 
a charge storage layer 265 and a control gate 275, the charge storage layer and the 
control gate being formed to entirely or partially encircle a sidewall of the island like 
semiconductor layer, wherein an active region of at least one of said memory cells is 
electrically insulated from the semiconductor substrate by a second conductivity type 
impurity diffusion layer 215 formed in the semiconductor substrate or in the island like 
semiconductor layer and means for forming a depletion layer formed at a junction 
between the second conductivity type impurity diffusion layer 215 and the 
semiconductor substrate 235 or the island like semiconductor layer 230. 

Regarding claim 3, Burns, Jr. et al. discloses on figure 28 a plurality of memory 
cells are formed with regard to one island like semiconductor layer 230. 
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Regarding claim 5, Burns, Jr. et al. discloses on figure figures 10 and 28 a 
semiconductor memory comprising a first conductivity type semiconductor substrate 
235; and one or more memory cells comprising an island like semiconductor layer 230, 
a charge storage layer 265 and a control gate 275, the charge storage layer and the 
control gate being formed to entirely or partially encircle a sidewall of the island like 
semiconductor layer, wherein an active region of at least one of said memory cells is 
electrically insulated from the semiconductor substrate; and wherein a plurality of 
memory cells are formed with regard to one island like semiconductor layer, and the 
active region of at least one of the memory cells is electrically insulated from another 
memory cell by: a second conductivity type impurity diffusion layer 405 formed in the 
semiconductor substrate or in the island like semiconductor layer and means for forming 
a depletion layer formed at a junction between the second conductivity type impurity 
diffusion layer 405 and the semiconductor substrate 235 or the island like 
semiconductor layer 230. 

Regarding claim 7, Burns, Jr. et al. discloses on figure 28 a plurality of memory 
cells are formed with regard to one island like semiconductor layer 230. 

Regarding claim 8, Burns, Jr. et al. discloses on figures 10, 13 and 28 a plurality 
of island like semiconductor layers are formed in matrix, impurity diffusion layers 240 for 
reading a state of a charge stored in a memory cell are formed in the island like 
semiconductor layers 230, a plurality of control gates 275 are provided continuously in a 
direction to form a control gate line and a plurality of the impurity diffusion layers in a 
direction crossing the control gate line are connected to form a bit line (figure 13). 
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Regarding claim 1 1 , Burns, Jr. et al. discloses on figure 44 a plurality of memory 
cells are formed with regard to one island like semiconductor layer 230 and control 
gates 275 constituting the memory cell are arranged so closely that channel layers of 
memory cells are electrically connected. 

Regarding claim 17, Burns, Jr. et aL discloses on figure 44 a plurality of island 
like semiconductor layers 230 are formed in matrix, and width (F) of the island like 
semiconductor layers in one direction is smaller than a distance (F + A) between 
adjacent island like semiconductor layers in the same direction. 

Regarding claim 18, Burns, Jr. et al. discloses on figure 44 a plurality of island 
like semiconductor layers 230 are formed in matrix, and a distance (F) between the 
island like semiconductor layers in one direction is smaller than a distance(F + A) 
between the island like semiconductor layers in another direction. 

Regarding claim 31 , Burns, Jr. et al. discloses on figure 10 the impurity diffusion 
layer 215 is formed in a top portion of the semiconductor substrate 235 immediately 
under the island like semiconductor layer 230. 

Regarding claim 32, Burns, Jr. et al. discloses on figure the island like 
semiconductor layer 230 is pillar shaped so as to have a height dimension greater than 
a width dimension. 

Regarding claim 34, Burns, Jr. et al. discloses that the semiconductor memory is 
an EEPROM (col. 6, lines 18-20). 
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Regarding claim 35, Burns, Jr. et al. discloses on figure 10 said sidewall of the 
island like semiconductor 230 is vertically extending relative to a surface of the 
semiconductor substrate 235. 

Regarding claim 36, Burns, Jr. et al. discloses on figures 8 and 10 discloses on 
figures 8 and 10 a semiconductor memory comprising a first conductivity type 
semiconductor substrate 235; and at least one memory cell comprising an island like 
semiconductor layer 230, a charge storage layer 265 and a control gate 275, the charge 
storage layer and the control gate being formed to entirely or partially encircle a sidewall 
of the island like semiconductor layer, wherein an active region of said memory cell is 
electrically insulated from the semiconductor substrate by a second conductivity type 
impurity diffusion layer 215 formed in the semiconductor substrate or in the island like 
semiconductor layer and means for forming a depletion layer formed at a junction 
between the second conductivity type impurity diffusion layer 215 and the 
semiconductor substrate 235 or the island like semiconductor layer 230. 

Regarding claim 39, Burns, Jr. et al. discloses on figure 10 the control gate 275 
and the charge store layer 265 each laterally surround at least said portion of the 
sidewall of the island like semiconductor layer on all lateral sides thereof. 

Regarding claim 40, Burns, Jr. et al. discloses on figure 10 the diffusion layer 215 
is formed at a bottom portion of the island like semiconductor layer 230. 

Regarding claim 41, Burns, Jr. et al. discloses on figure 10 the island like 
semiconductor layer 230 is pillar shaped so as to have a height dimension greater than 
a width dimension. 
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Regarding claim 43, Burns, Jr. et al. discloses that the semiconductor memory is 
an EEPROM (col. 6, lines 18-20). 

Regarding claim 44, Burns, Jr. et al. discloses on figure 10 said sidewall of the 
island like semiconductor layer 230 is vertically relative to a surface of the 
semiconductor substrate 235. 

Regarding claim 46, Burns, Jr. et al. discloses on figures 8 and 10 a 
semiconductor memory comprising a first conductivity type semiconductor substrate 
235; and at least memory cell comprising a pillar -shaped semiconductor layer 230 
having height dimension greater than a width dimension, a charge storage layer 265 
and a control gate 275, wherein the charge storage layer and the control gate entirely or 
partially surrounds at least a portion of a sidewall of the pillar -shaped semiconductor 
layer, wherein the sidewall of the pillar-shaped semiconductor layer extends vertically 
relative to the semiconductor layer; wherein at least a portion of the pillar-shaped 
semiconductor layer of the memory cell is electrically insulated from the semiconductor 
substrate by a second conductivity type impurity diffusion layer 215 formed in the 
semiconductor substrate or in the pillar-shpaed semiconductor layer, and means for 
forming a depletion layer formed at a junction between the second conductivity type 
impurity diffusion layer 215 and the semiconductor substrate 235 or the pillar- shaped 
semiconductor layer 230. 

Regarding claim 49, Burns, Jr. et al. discloses on figure 10 the control gate 275 
and the charge store layer 265 each laterally surround at least said portion of the 
sidewall of the pillar-shaped semiconductor layer 230 on all lateral sides thereof. 
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Regarding claim 51 , Burns, Jr. et al. discloses that the semiconductor memory is 
an EEPROM (col. 6, lines .18-20). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 33, 42 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Burns, Jr. et al. as applied to claims 1 , 36 and 46 above, and further in view of 
Nishizawa. 

Regarding claims 33 and 42, Burns, Jr. et al. discloses on figure 10 substantially 
all the structure set forth in the claimed invention except the island like semiconductor 
layer 230 having a circular cross section when viewed from above. Note that the island 
like semiconductor layer functions as a channel. Nishizawa teaches that the cross 
section of the channel region may be circular or rectangular (col. 13, lines 5-11). In view 
of such teaching, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Burns, Jr. et al. by having the island like 
semiconductor layer having a circular cross section when viewed from above for the 
purpose of providing a specific design or application. 

Regarding claim 50, Burns, Jr. et al. discloses on figure 10 substantially all the 
structure set forth in the claimed invention except the pillar shaped semiconductor layer 
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having a circular cross section when viewed from above. Note that the pillar shaped 
semiconductor layer 230 functions as a channel. Nishizawa teaches that the cross 
section of the channel region may be circular or rectangular (col. 13, lines 5-11). In view 
of such teaching, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Burns, Jr. et al. by having the island like 
semiconductor layer having a circular cross section when viewed from above for the 
purpose of providing a specific design or application. 

Claim 53 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burns, 
Jr. et al. as applied to claim 1 above, and further in view of Derderian. 

Regarding claim 53, Burns, Jr. et al. discloses on figure 8 substantially all the 
structure set forth in the claimed invention except the semiconductor substrate being an 
SOI board. Note that the semiconductor substrate is a doped semiconductor in figure 8 
of Burns, Jr. et al. However, Derderian teaches that the substrate can be SOI or doped 
semiconductor (col. 4, lines 63-67 and col. 5, lines 1-2). In view of such teaching, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Burns, Jr. et al by having the semiconductor substrate being an SOI 
board for the purpose of providing a specific design or application. 
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Allowable Subject Matter 

Claims 9, 12-16, 45, 52, 54 and 57 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Claims 19, 37, 38, 55, 56 are allowed. 

The following is an examiner's statement of reasons for allowance: 
The reference (s) of record do not teach or suggest, either singularly or in 
combination at least the limitation of "wherein a lower gate electrode of a first selection 
transistor, the control gate of the memory cell, and an upper gate electrode of a second 
selection transistor are arranged in an upward order in a direction vertical to the 
semiconductor substrate, so that the first and second selection transistors are located 
opposite vertical sides of the memory cell in a vertical direction so as to sandwich the 
memory cell therebetween" for claim 19 , "wherein a lower gate electrode of a first 
selection transistor, the control gates the plurality of memory cells, and an upper gate 
electrode of a second selection transistor are arranged in an upward order in a 
direction vertical to the semiconductor substrate, so that the first and second selection 
transistors are located opposite vertical sides of the plurality of memory cells in a 
vertical direction so as to sandwich the plurality of memory cells therebetween" for claim 
55. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

Applicant's arguments filed on 14/03/2005 have been fully considered but they 
are not persuasive. 

Applicant argues that in figure 10 of Burns the substrate 235 and the pillar 230 
are not electrically isolated by a pn junction, but rather only by the diffusion layer itself, 
and thus Burns fails to disclose or suggest electrically insulating the pillar 230 from the 
substrate 235 by a means for forming a depletion layer as recited in claim 1 . However, it 
is inherent that a depletion layer is formed at the pn junction by regions 215 and 235. In 
figure 10 of Burns, the second conductivity type impurity diffusion layer 215 and the first 
conductivity type semiconductor substrate 235 are the means that create a PN junction 
in which a depletion layer is formed. Therefore, Burns discloses means for forming a 
depletion layer formed at a junction between the second conductivity type impurity 
diffusion layer and the semiconductor substrate. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 7:30 am- 4:30 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9306 for 
regular communications. 

JN 

April 1 , 2005 



GEORGE ECKERT 
PRIMARY EXAMINER 




